. Life-size bronze statue of Bernard Palissy. Palissy, holding a rustic platter, has fossilized seashells, crystals, and a kiln at his feet, and wears a potter's apron over a gentleman's dress. From Phillippe Burty, Les artistes célèbres: Bernard Palissy (Paris: Librairie de l'Art, 1886), p. 13. orative arts as traditionally understood. My analysis builds on such valuable previous work. I place both these methodological approaches and their ceramic objects of inquiry in the context of the recent flowering of interest in the roles of material, artisanal, and craft cultures in the development of early modern science and natural philosophy. 7 In this article, I examine Palissy's rustic ceramics-vessels fused with multicolored glazed statuary cast from shells, plants, and live amphibian and marine specimens-in light of both their own production and that of the Discours admirables, Palissy's 1580 treatise on agriculture and geology. Fusing textual and material analysis, I consider Palissy's ceramic ware through the lens of his writings on geology and agriculture. Drawing from Palissy's own words and narratives, I read his plates as expressive embodiments-both heuristic and illustrative-of his innovative, and sometimes controversial, theories about natural history. I interpret their visual and material contours in relation to his ideas about three phenomena: generation, fossilization, and coloration in nature. Through this interpre- tive framework, clay thereby emerges as a vital new medium for inquiry into terrestrial and organic processes, and for the expression of philosophies of nature.
Casting Ideas in Clay
Palissy fused his interests in natural craft into an embodied experience of "the art of the earth." As he recounted in one of the autobiographical interludes in the Discours admirables, he became infatuated with ceramics after seeing a white, porcelain (or porcelainlike) cup enameled with a beauty that he apparently found "immediately perplexing."
8 The year was probably 1540. 9 According to Palissy's account, as soon as he saw this inspirational cup-most likely of Italian origin-he decided to devote himself to ceramic work. He immediately set up a pottery studio; he built a kiln, collected a wide range of clays, and-at least initially-struggled to imitate the white cup's milky glaze and dainty-thin facing. As he recounted: "I started to look for enamels like a man who gropes in dark shadows."
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During the ensuing sixteen years of trials, Palissy's efforts would lead to great success in a rustic, rather than a refined, vein. His ceramic work soon attracted an array of wealthy, powerful, and noble patrons, despite the fact that Palissy was a practicing Protestant in an intolerant Catholic kingdom. 11 In 1563, Catherine de Médicis became the potter's patron and protector, granting him the royal title "Worker of the Earth and Inventor of Rustic Ware" (Ouvrier de Terre et Inventeur des Figulines Rustiques), a title he would retain until his death at the end of the century. 12 Within a couple of years, he had 6 Configurations 8. "J'entray en dispute avec ma propre pensée" (DA, p. 294).
9. Marie-Madeleine Fragonard, "Introduction," in Palissy, OEuvres Complètes (above, n.
2), vol. 1, pp. xi-xlix, on p. xii.
established an urban workshop wherein he employed members of his immediate family, casting nature into clay. 13 From 1545 until 1590, Palissy's methods remained essentially unchanged. Again and again, he made plates by emulating the natural formation of rocks and figured stones. As the potter cast teeming pond scenes into clay, his procedure alluded to his conception of the earth's own generation of mineral, vegetable, and animal objects. Meanwhile, his products existed as sculptural renditions of the natural world. 14 Palissy's first task in creating each rustic plate was the manufacture of artifactual rocks to serve as the foundation for the basin; this basin would, in turn, become the stage on which he would direct a cast of clay-rendered aquatic and amphibious creatures. To this end, Palissy fired a slab of various clays and soils that had been crafted into an appropriate shape. 15 His ceramic mound would come to evoke the rocky shores of a sluggish pond.
Next came the life-casting process, the goal of which was the artificial petrification of aquatic and amphibian creatures-that is, their literal transformation into stone 16 
(Fig. 3). Palissy was by no
Shell / Casting Life, Recasting Experience 7 16. I use the somewhat archaic word "petrification," instead of its modern synonym "petrifaction," in order to distinguish it more clearly from the orthographically similar term "putrefaction." (Petrification, like petrifaction, refers to any one of a number of processes of turning to stone, including but not limited to lapidification.) The concept of petrification, particularly in relation to cave formations, was a subject of interest to Palissy's contemporaries as well as to seventeenth-and eighteenth-century natural historians. ralism. 18 Many of these craftsmen may have expressed philosophical ideas in their decorative works; and yet, Palissy was unusual in the sophistication of his expressions-in both clay and text-of organic process and natural generation.
Throughout his lifetime, Palissy remained secretive about the specifics of his life-casting techniques. 19 In the textual account of his working process, in particular in his 1580 essay (included in the Discours) titled "The Art of the Earth," he skims over the crucial moments of "animal impression." 20 However, careful extrapolation from contemporary French accounts of life-casting provides a reasonably accurate account of Palissy's process; in particular, an anonymous tract by a sixteenth-century French metalsmith (written and distributed between 1570 and 1594) describes techniques for making life casts of the same kind of plants and animals that Palissy selected for his own work. Insects, frogs, snakes, crayfish, turtles, and small plants attracted Palissy's aesthetic and scientific eye in his rustic plates. In making the life casts, he first collected live animal (as well as vegetable and mineral) specimens from various areas around his home. Throughout his life in France-early on in the country's southwest, and later around Paris-he studied closely and imitated exactly those habitats and species that surrounded him. In addition to the ponds to be discussed at length in this paper, caves around Touraine held an especial fascination for him, and indeed, probably served as the models for his basins, grotto designs, and, eventually his rock-shaped kiln.
An experienced naturalist, Palissy always gravitated toward caves, ponds, and small lakes for natural inspiration because he believed them to be sites of generation, through the putrefaction of organic bodies followed by the congelation of various salts, waters, and minerals. 22 Such evocative generative environments inspired his theories of the earth, as well as providing animal, plant, and mineral models for incorporation into his constructions. Frogs especially, Palissy felt certain, clustered in locations where salts turned so-called congelative water to mud, to amphibious life, and back again through the processes of generation and putrefaction 23 (Fig. 4) . Palissy employed a variety of techniques to avoid leaving violent traces on animal bodies. As he was well aware, the creation of lifelike appearance in the cast product required that animal subjects be neither maimed nor killed in the field; a lost lizard leg or punctured 22 . Congelation and putrefaction are both recurring themes in Palissy's writing. "Putrefaction" referred then, as now, to the decomposition of animal and vegetable substances, generally accompanied by a putrid smell and appearance; it has consistently tended to evoke danger and corruption. In the sixteenth century, "congelation" referred to the solidification of liquified substance through a variety of processes, the application of heat usually among them; see Schnapper, Le géant (above, n. 16), p. 18. According to Palissy, congelation was the seat of generation among the lower, and especially aquatic, animals. snake head would render the specimen useless. Collection, therefore, like all stages of the ceramic process, required great skill and agility. Snakes were caught by gently grabbing the animal with hands wrapped in thick rags and protective netting. Lizards and frogs were snared with knotted strings, whereas sea creatures were netted, before being transported to the workshop. 24 Both specimen-collection and life-casting incorporated the physical exertion of the caster as well as the casted-risking the body of the artisan, as well as that of the animal. 25 Collection often entailed great risk; notably, many of Palissy's preferred animal subjects-certain frogs and vipers in particular-were poisonous. The anonymous Renaissance metalsmith mentioned above considered the lethal viper "the most beautiful that could possibly be molded." 26 Ultimately, then, threats to bodily integrity confronted both sides-the hunter and the hunted, the molder and the molded.
After all his hard work in the field, Palissy struggled to make his animal look alive once cast into clay. Renaissance life-casters generally stored their life models in bottles and casks containing various combinations of bran, peat, and damp earth. In these workshop menageries, as in nature, one animal's life might be sacrificed at any point for the sake of another's survival. The metalsmith notes that, in the workshop, frogs provided their bodies as nourishment to hungry snakes at the bequest of the life-caster. 27 A perfectly orchestrated wresting of life from the captive animals ensured clay immortality in the mold. Ideally, after all, the life casts would be used for production and reproduction across decades.
28
The life-caster brought his specimen near to death by immersing it briefly in a jar of urine or vinegar just before casting it; he then coated the dying specimen with a greasy substance, before embedding it in flattened plaster and posing it so as to make it seem alert; as the goldsmith advised: "Imitate in so doing the manner in which it [the soft-bodied animal] usually twists itself."
29 Once posed, the animal was covered with more plaster.
After the plaster set, the life-caster would make a clay impression from the plaster, thereby rendering the animal body as a mimetic three-dimensional representation. Thus was the natural life of the specimen channeled into the artifactual life of the mold. The finished casts were henceforth, in the most literal sense, earthen impressionsartifactual fossils-of animal and plant bodies. 30 As molds, they re- pp. 197-216.) In the remainder of this article, I use "fossil" in the modern sense-that is, to refer to mineral forms shaped by organic plant and animal bodies.
mained uncolored (without glazing), thereby looking highly reminiscent of fossils collected in the field. Craft and nature fused willy-nilly in the man-made fossil. 31 Once fired in Palissy's kiln, these objects served as both record and mold. First impressions cast in clay facilitated the formation of naturalistic displays of ceramic habitats (Fig. 5) .
Pond Generations
With animal and plant molds in hand, Palissy composed his plate scenes. Sculpting the finished piece involved choosing and positioning the animal actors. Model frogs, snakes, and other animals were placed onto a rough-hewn basin, cast from the rock mold. Palissy employed needles, palette knives, and other tools to integrate the ceramic interstices of earth and animal, water and vegetable. 32 But what kind of synthesis was occurring here? What did Palissy's ceramic microcosm represent, the articulation of which motivated his labors decade after decade? Close examination of a representative artifact provides the beginning of an answer (see Fig. 2 ). This basin exemplifies Palissy's ceramic style, depicting a pond of some depth, in the middle of which is a simulated island. The whole vessel is approximately eighteen inches long, twelve inches wide, and five inches deep. As is standard in the naturalistic Palissy ware, a spotted, slate-gray viper writhes back and forth along the oval island protrusion. In this threedimensional composition, the viper takes center stage; it is both the center of Palissy's work, and the main locus of danger within the pond habitat represented therein. An array of plants and animals surrounds the serpentine centerpiece. Cast frogs, fish, and crayfish scatter both in the pond water and on its rocky shores. A frog is oriented away from the viper's mouth, as if struggling to defy a possible death sentence. Meanwhile, two fish circulate around the pond's perimeter; swimming near the border between pond and shore, they seem to occupy a transitional zone between water and earth. The pond itself is figured as a donut or wheel; here, the fishes' unidirectional motion implies the cyclicality of the life of both organisms and habitats. The shores, figured around the lips of the basin, display an array of cast shells and barnacles. These animal remains represent mollusks' discarded calcified packaging; 33 like fossils, they are traces of life impressed in earth.
Here, as throughout Palissy's ceramic ware, the basin captures an organic scene in which violence and aggression provide the focus for a theater of life, death, and transformation. Over the course of decades, Palissy would stage this ceramic theater again and again. Indeed, perusal of his rustic oeuvre presents a startling consistency of subject matter. A coiled or writhing snake attacks a water hole, scaring away a cluster of animals and causing the fish to thrash about in circles. 34 Reptiles, amphibians, and fish gather in simulated bodies of water-all forever petrified in clay. Art historians have tended to explain away, or at least gloss over, the uncanny similarities among the plates: some assert that Palissy reproduced these pond ecosystems ad nauseam simply because the life-casting technique easily lent itself to this particular subject matter; others castigate the craftsman, thereby seeming to blame his ceramic iterations on a deficit of creative energy. 35 But such explanations paint only a partial picture of Palissy's craft of nature. He chose his subject matter neither for convenience's sake, nor for lack of intellectual acuity. Instead, his plate production may be best understood as a means for his exploration of the natural environments they represented: he chose to produce pond scenes because these environments exemplified his own theories of natural generation, which were, in turn, recapitulated in the plates themselves.
Practice made perfect when it comes to Palissy's production of natural knowledge. As he himself noted: "It is impossible to imitate anything in Nature whatsoever without first studying, and making, their effects by taking the natural object as both pattern and example."
36 Palissy might come to understand ponds through their recreation in clay. Terrestrial processes would be laid out as variations on an environmental theme.
In his ceramic work, Palissy chose to render in vivid detail exactly the natural objects and environments most central to his linked theories of generation and fossilization in nature. At several points in Discours admirables, he describes fossils as related to the generation of life. In one such discussion, he depicts the particular natures of stagnant ponds. In Palissy's account, putrefaction, generation, congelation, and petrification-the processes by which life is born, dies, and fuses its traces into rock-are the staples of pond activity. The danger of pond environments lies exactly in these transformative capabilities:
There are a great many kinds of ponds [mares] 37 both natural and artificial, several call them claunes [shallow pools covered with a clay or claylike residue].
In some places they are simply shallow crevices, dug in a slope, so that the rain water flows easily into crevice, rendering it either a trench or a pool. . . . 37. The term mare, relatively common in the sixteenth century, refers to a freshwater pool or a pond, either natural or man-made. According to Olivier de Serres, "La mare est une large fosse, cavée en douce pente de tous costés, afin que le bestial puisse descendre aisement; elle est enfoncé au milieu, toutefois modérément, ou l'eau des sources s'assemble avec celle de la pluie" (Olivier some time within these pools they cannot avoid being bitten by the leeches. I have often seen serpents lying curled up at the bottom of these ponds. 39 Palissy's description brings to mind the composition of his rustic plates: he evokes the very same curled vipers waiting to pounce on an array of small, medium, and large-sized frogs. Palissy's explanation for the production of life in these ponds is mimicked in the process through which he figuratively and literally brings his ceramics "to life." Thus, it is no accident that Palissy's plates all look similar. Nor is it any accident that he depicts so many reptiles and amphibians. He was drawn to particular natural environments. 40 His attraction to these pond environments was by no means exceptional for his era: he worked within a context of Renaissance fascination with the aqueous and mineral worlds, and with frogs, salamanders, and snakes specifically. 41 Indeed, even prior to the spontaneous-generation debates that broke out in full force in the seventeenth century, sixteenth-century naturalists considered murky wetlands with fascination and disgust, sharing concerns about generation and putrefaction in such sites. 42 Two French authors, Pierre Belon (1517-1574) and Guillaume Rondelet (1507-1566)-indeed two of the very few authors whom Palissy is thought to have read over the course of his lifetimeconsidered pond reptiles at length. Both wrote on the generative origins of pond dwellers (see Fig. 6 ), including three of Palissy's favorite subjects for capture and casting: frogs, fish, and snakes.
In the illustrated volume La nature et diversité des poissons, first published in the vernacular in 1555, Pierre Belon discusses amphibian generation at length. (Notably, for Belon, amphibians included almost all animals that lived underwater, including fish.) One section of his text focuses on the mechanisms through which frogs both spawn and degenerate. According to Belon, frogs are usually generated through two related processes: putrefaction and egg-deposit. Annual generation and degeneration work alongside a regular spawning process; all the while, "their habitat and food source is all the many vermin that are engendered from excrement and from the corruptions of the dirty waters in which they dwell." 43 Frogs and their food sources merge and converge. In Belon's section titled "Grenouille," he writes: "At the end of six months, the frog fuses back into the silt [se resoudre en limon]. But when the spring comes, they fuse together, resolving again to form frogs . . . these frogs, nonetheless, also breed among each other; they spawn by laying eggs, thereby making little ones that begin as only a set of big eyes and a tiny head."
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Frogs were indeed a frequent topic. 45 compendium covered many more underwater species than had ever yet been described; Palissy had almost certainly read the translated volume by the mid-1560s. 47 Rondelet devotes an entire volume of his work specifically to "Les animaux palustres," defined as those organisms that live in stagnant marshes. Much like Belon, Rondelet too is nervous about how to classify frogs and warns against the ingestion of most amphibious animals. 48 He also expresses concerns about frog mating and cannibalism practices. Another author, the great Italian polymath Girolamo Cardano, drawing on his interpretations of Pliny and Vitruvius, considered frogs to be at the center of processes of spontaneous generation. In an essay on the subject, he wrote: "Frogs spring forth formed out of impure water and sometimes the rain; they are among a certain number of imperfect animals that are born, without seed, from corruption and putrefaction."
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The surgeon Ambroise Paré, Palissy's exact contemporary (they shared the dates 1510-1590), concentrates a long chapter of his classic On Monsters and Marvels on aquatic creatures: chapter 35 is called "On Marine Monsters." Paré displays great interest in the peculiarities of water and semiamphibious creatures, drawing extensively on the writing of Rondelet as well as Pliny. 50 Marine oddities were also the subject of natural history curiosities in the bordering nations, and appear again and again in the works of Conrad Gessner. 51 The presence of heat deepens the analogy between ceramic studio and freshwater pond. In both the field and the studio, intense heat activates forms of life. According to Palissy, in the pond environ-47. Kemp, "Palissy's Philosphical Pots" (above, n. 17), p. 76. 48 . Rondelet, L'histoire entière, pp. 160-164. Rondelet distinguishes between aquatic and terrestrial snakes and frogs. Water-dwelling creatures also tend to be much more colorful than the land-dwelling varieties: "the water snake is different from land snakes because it becomes very long and is of very diverse colors-marked at various points by green, yellow, and white" (ibid., p. 168). ment, the sun produces animals: it breathes life into water and earth by activating the various congelative salts lodged within both. He notes that a cool pond will not "generate" until heated; when "it is cooler it can produce no animal, since there is never produced any generation, either animal or vegetable, without heated humor." 52 In the absence of heat, there will be no life. By contrast, when aerated and heated, the pond springs to life. Aeration and heat are similarly responsible for animation in Palissy's workshop: therein, the kiln literally "fires" the form into action; heat activates the glazes and solidifies the bodies. The basin lives as naturalistic pond only once it is fired into a solid, multicolored plate.
Palissy himself somewhat humorously materialized this analogy between kiln and organic process. During the establishment of his final workshop "Montpalissy" at Sedan, he specially commissioned the construction of a ceramic oven in the shape of an enormous craggy rock. 53 This stony oven alluded to the generative potential that Palissy perceived in the mineral world itself-especially around ponds, caves, and grottoes. 54 Danger-risk to humans as well as animal health-marks the life cycle of both the natural and the ceramic pond. Palissy warns his readers that, due to intense processes of putrefaction, warm ponds (like fiery ovens) are hazardous: "In truth, such waters cannot be good, neither for men nor for beasts" 55 -for, he continues: "these waters, thus aerated and heated, cannot be good; and very often oxen, cows and others die from drinking in places so infected."
56 Danger inhered not only in the water itself, but also in the animals it harbored. Indeed, in the sixteenth century, frogs and serpents in particular-two fixtures of Palissy's compositions-were associated with mysterious illnesses. 57 According to Rondelet, water frogs, snakes, and salamanders tend to be very venomous, as well as eating their own kind. 58 But in both nature and the workshop, danger went along with vast generative potential. In Palissy's account of his artisanal practices, it becomes apparent that the more the craftsman threw himself into dangerous physical, financial, and emotional straits, the more likely he was to generate great works. Only after such trials and tribulations, will metamorphosis-from formed clay to colorful petrified animal habitats-occur within the kiln. Indeed, in the Discours, Palissy presents the kiln as a treacherous habitat that is, at the same time, ripe with generative potential. In nature, heated stagnant water-"pernicious" to humans-facilitates generation. 59 Similarly, pottery kilns run their human masters ragged. In "On the Art of the Earth," Palissy describes weeks of full-body sweat as he slaved in his workshop's ovens. He recalls starving for weeks on end and burning the clothes off his own back, all to feed the hungry fire. Kilns full of pottery are also sites of unexpected risks. He describes an oven in which pieces of pottery are "bursting and setting up a volley between them, like a great many musket and canon shots."
60 Water, heat, danger, and natural forms fuse (and at times shatter) in Palissy's real and metaphorical kiln.
Nature's Coloring Book
Like the generation of heat and commotion, the creation of colorin both the field and the workshop-was integral to Palissy's sense of knowing and making nature. This attention to color formation was not unusual among Renaissance artists, but it has rarely been examined in relation to ideas about scientific or natural knowledge. 61 In Palissy's case, ceramic coloration through the production and application of glazes and enamels may be understood in relation to-and as extrapolations from-his theories of natural color formation.
In Discours admirables, Palissy links color and life in his descriptions of both nature and the workshop. In nature, according to Palissy, the ability of an organism to generate its own colors bespeaks its dynamism. In particular, color transformations provide evidence of organismic growth and development. In one section of the Discours, "Practice" alerts his interlocutor, named "Theory," that in nature
You can see that none of these things [animals or plants] retains its original color: but rather in their growth they change color; and in one thing there come to be many colors. 62 "Growth changes color" is a key concept that emerges repeatedly in Palissy's writings. In flowering plants, he asserts, "fruits change colors in their growth and maturity" (DA, p. 138). In the same text, he comments on the marvel of organic coloration:
Observe the seeds when they are thrown into the ground: they have but a single color: coming into growth and maturity they then take on various colors . . . even in a single flower. Similarly you will find snakes, caterpillars, butterflies, and other things which will be of many beautiful colors. . . . All of these things draw nourishment from the earth just as their color also comes from the earth. 63 Later in the same essay he describes reptiles in nature gilded with "marvelous colors that no painter or embroiderer could imitate in their fine works."
64 If neither painter nor embroiderer, perhaps a glazier? In his pottery work, Palissy chose the latter occupation, struggling to endow clay with living color. In glazing the cast pond plants and animals, he struggles to impart exactly these "marvelous colors" and lively (i.e., lifelike) adornment (Fig. 7) . Near the end of the Discours, Palissy notes similarities between color change in plants and rocks: "Just as fruits of all kinds change color as they ripen . . . similarly rocks and clays change color during their decoction."
65 He hopes to imitate such transformations by harnessing the earth's own techniques. To this end, he tries to decipher the causes of color transformation in nature. According to Palissy, color in both craft and nature comes from the earth. And yet in both cases, humans and other organisms can channel coloration for their own devices. Palissy expostulates on the ability of fishes and sea creatures to "craft" their own shell-houses: "I have often admired the colors of these shells and have yet to understand their cause."
66 He exalts mollusks as natural craftsmen who channel water and earth deposits in order to paint rainbows on their calcified shells. As he
Configurations
65. "Comme les fruits de toutes especes changent de couleur en leur maturité, semblablement les pierres, metaux et autres mineraux, mesme les terres argileuses changent de couleur en leur decoction" (DA, p. 381).
66. "J'ay plusieurs fois admiré les couleurs qui sont esdittes coquilles, et n'ay peu comprendre la cause d'icelles" (DA, p. 127). 
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Observation and physical experience are essential here. To know glazes, one must know nature, and vice versa. Hands-on experience with nature is crucial to the discovery of the secrets of glazes. As an example of this process, Palissy notes:
There are a great many materials that cause the colors of stones, and many of them are unknown to man; still, experience, which is the mistress of the arts, has shown me that iron, lead, silver, and antimony can yield no color except yellow. 68 The glazier will be able to understand the color of stones when he has imitated them. Palissy relates color and form in nature to the specific colors and animals represented in his rustic ware. When a pot, painted with glazes, is kilned, single tones may be transformed into a whole rainbow of naturalistic hues, each with its own properties of generation and degeneration. As he recalls in "On the Art of the Earth":
Some of my enamels turned out fine and well melted, others were poorly melted, others were burned; because they were made of various metals, they were fusible to various degrees: the green of the lizards was burned before the colors of the serpents had melted, and also the color of the serpents, crayfish, turtles, and crabs had melted before the white had attained any beauty. 69 The oven's heat generates color-shifts-for better or worse. Indeed, for Palissy, the heated plate thereby becomes a microcosm presenting animate color as well as terrestrial structures-in either perfected or degraded form.
Palissy used a variety of tools to heighten the illusionistic effects of color on clay. Through coloration, he returned his cast animals, 
Fossil Recordings
But, for Palissy, ponds were sites not only for the generation of technicolored life, but also for the memorialization (through putrefaction and petrification) of death. 71 According to the craftsman, just as pond water eventually turns into earth, pond animals will turn into fossilized remains. In Discours admirables, Palissy notes that pond habitats are prime spots for the collection of figured objectsshells and rocks-representing the plants and animals of yore, both extinct and extant species. 72 Palissy's constant molding and firing of rustic plates in the kiln mimics the transmutation from water to earth to animal to rocky impression in the heated pond (see Fig. 4) . Specifically, his plate production enacted an antidiluvian explanation for fossil formation in nature.
Historians of geology tend to include Palissy as a lesser figure in the early history of modern geology. 73 A host of nineteenth-and twentieth-century historians briefly cite the potter for his accurate belief in the organic origin of fossils-that is, that they are, in fact, figured stones bearing the impression of either extinct or extant life forms. 74 From the High Middle Ages onward, most European naturalists tended to see fossils as only incidental in their resemblance to life forms. By contrast, Palissy and some of his Renaissance peers saw fossils as petrified incarnations of living beings. 75 Figured stones, Palissy came to believe, were always directly resulting from onceliving beings. 76 As he ultimately concluded: "After examining all the formed stones, I have found none that could have taken the exact form of either shellfish or any other animals, without having been expressly cast into that shape by the impression of the once-living animal itself."
77 Throughout his work, he attributes fossils to a casting process.
Palissy is also lauded for his rightful rejection of the diluvian theory of fossil formation. For centuries, inquisitive naturalists had wondered why they found fossils depicting marine creatures embedded deep within dry land far from water. 78 Many interpreted these findings as evidence for the Great Deluge described in the Old Testament. By this account, during the biblical flood, the ocean floor spilled over the coasts, its waters carrying a host of sea creatures including fish, mollusks, and crustaceans, to cover the whole earth. But, as the diluvian story continued, when the floodwaters dried up, the array of sea creatures was left stranded on dry land-for example, scattered throughout France. Unable to survive, the animals died, petrifying over the years to form figured rocks in their own image. 79 Palissy, by contrast, interpreted such fossil findings as evidence of the (correct) theory that modern-day land areas (such as, for example, Europe) had once been ancient lakes and oceans.
Historians here place Palissy within a community of Renaissance fossil theorizers; but they generally depict him as less discriminating 81 Each of these authors, working from Pliny and other ancient authors, developed explanations and categorization schemes for fossils. Classifications were often based on principles of resemblance. The German physician and mineralogist Georgius Agricola published the first widely recognized classification of what he called "Inanimate Subterranean Bodies" in 1546. 82 Gessner drew from Cardano's compendium of the universe, De subtilitate, to develop a classification based on Aristotelian elements-geometrical figures, heavenly bodies, terrestrial bodies, and crafted objects. 83 Within this matrix of ideas, Palissy interpreted fossils by combining his own observations and activities as both naturalist and ceramicist. 84 Rather than distinguishing between fossils that resemble nature and those that resemble man-made tools (as Gessner had done), he actually used human craft to elucidate natural process. 85 As he wrote in Discours admirables, he understood fossil formation to result from the interaction of several natural processes and generative substances. 86 "Generative salt" and "congelative water" fused into matter through petrification and putrefaction. 87 Above all else, however, Palissy exalts salt as "the generative and preservative glue and putty of all [fossil-like] things."
88 Further, in his opinion, salt is "an unknown and invisible body, like a spirit and yet occupying space and sustaining that in which it is enclosed."
89 In the case of fossil formation, for example, salt would trigger the conversion from animate to inanimate matter-a transformation from life to rock. However, such transformations would always require the application of heat or humidity: if salt "never felt humidity, many things in which it exists would last forever . . . for generation can never take place without a humor warmed by putrefaction."
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Petrification and putrefaction are complementary processes that (in addition to Paracelsian salts) explain why fruit, vegetable, man, beast, or fish might-under various circumstances-either rot, turn to rock, or rise fully formed out of a scummy pond. 91 As anecdotal evidence, Palissy gives examples throughout his book of petrified and preserved body parts, both animal and human. In one section, 85 . Rudwick, Meaning of Fossils (above, n. 5), p. 26. Naturalists provided a host of explanations for figured stones-natural, preternatural, "jokes," astrological: see Findlen, "Jokes of Nature" (above, n. 31). One early explanation was that "fossils" were unfinished attempts that God had made at creating living organisms, aborted attempts to create living things. A variant on this idea was the medieval explanation that fossils were in fact incomplete animals, in which spontaneous generation had not fully suc- he discusses mummification practices and embalming salts. 92 In these practices, as in fossil formation, "metallic waters" and "generative waters" activate the replacement of animate by metallic materials. Thus, he concludes, can all things be "reduced to stone without losing their form."
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Such theories are written all over Palissy's plates. Every plate depicts a rough-hewn pond in which water, mud, plant, and animal have been fused into a congealed aqueous community, just as he describes fossilized shellfish, fish, and amphibians found in the earth's crust: "I maintain that shellfish . . . are born on the very spot, while the rocks were but water and mud, which since have been petrified together with these fishes."
94 Later on, he reiterates:
I have explained to you above that these fishes were generated in the very place where they have changed their nature, keeping the form that they had when they were alive.
95
This sense of drying up into fossil formation evokes the environment of Palissy's own studio. His descriptions of fossil formation via steamy ancient lakes might almost as well describe the pots produced in his workshop. He himself confirms the correlation between ceramic practice and terrestrial process when he notes:
Just as all kinds of metals and other fusible materials adopt the form of applied hollows and moulds . . . so the materials of all kinds of rocks in nature adopt the shape of the thing around which the rock has congealed.
96
Indeed, Palissy re-created his field sites in the rustic pond-ware, compressing nature and time. 97 On the one hand, he represents water and live animals (the living pond environment). On the other hand, by rendering them all in clay, he also presents their eventual transmutation via death, putrefaction, and petrification into a fossilized monument of themselves.
98

Working the Material
Understanding Palissy's oeuvre as experiential interplay between various materials is all the more plausible because he recorded his ideas in dialogue form. Palissy repeated a lecture series on natural history from 1576 to 1584. 99 In 1580, he published the Discours, wherein he compiled a series of short dialogues-all inspired by his lectures, and staged as imaginary conversations between "Theory" and "Practice." Not surprisingly, "Practice" always triumphs in these conversations. "Theory," consistently failing to engage with experience, is deprived of understanding.
100
Palissy relied on the dialogue form, popular in the period, to harness his experiences as both performer and educator. 101 His goal as author was to crystallize the "experience" of knowledge that he performed in the lecture hall. In the dialogue form, text could preserve both speech itself and the experience of spoken words contained therein. 102 Palissy's philosophies of nature thus develop as a forceful engagement between two voices, evoking the dramatic realm of orality and aurality rather than textuality.
But Palissy's dialogic format and rhetorical strategy represent only the first of many ways in which he lauds the supremacy of material practice and experience, over book learning, as regards natural knowledge. In a number of passages, he praises the power of human experience-as either maker or museum visitor-in relation to threedimensional objects. (I here address the critical role that he assigns the maker's experience; in the next section, I develop Palissy's model for the experience of the gallery visitor.)
Palissy, body and soul, participated in the production of his plateware. Indeed, he devotes a substantial chapter in Discours admirables to a narrative account of his long labors with (and against) the kiln, sixteen years spent struggling with "the art of the earth." Descriptions of unreasonable expense, obsessive activity, and bodily risk mark his account of an endless cycle of "trial and errors": dried on me, and moreover, to console me I was jeered at . . 
113
As his text indicates, Palissy's work involved not only practical work per se, but specifically an extremely arduous and consuming labor in the service of discovery. 114 He fuses his own bodily and spiritual life with the materials with which he works. In his account, corporeal pains and sacrifices are part and parcel of the acquisition of skill and knowledge. The erosion of the physical body must occur in the service of everlasting representation of life in-as well as onearth.
Hands-On Knowledge
In addition to exalting his own creative labors, Palissy also encouraged both his texts' readers and his lectures' audience to develop Shell / Casting Life, Recasting Experience 33
111. "J'estois en une telle angoisse que je ne sçavois dire: car j'estois tout tari et deseché à cause du labeur et de la chaleur du fourneau, il y avoit plus d'un mois que ma chemise n'avoit seché sur moy, encores pour me consoler on se moquoit de moi . . . par tel moyen l'on me faisoit perdre mon credit, et m'estimoit on estre fol" (DA, pp. 299-300).
112. "Bosse" has the sense of a bumpy protuberance or exterior convexity; in the sixteenth and seventeenth centuries it referred generally to anatomical, mineral, and sculptural formations (Littré, Dictionnaire [above, n. 37], p. 377).
113. "Toutes ces fautes m'ont causé un tel labeur et tristesse d'esprit, qu'au paravant que j'aye eu rendu mes esmaux fusibles à un mesme degré de feu, j'ay cuidé entrer jusques à la porte du sepulchre; aussi en me travaillant à tels affaires je me suis trouvé l'espace de plus de dix ans si fort escoulé en ma personne qu'il n'y avoit aucune forme ny apparence de bosse aux bras ny aux jambes; ains estoyent mesdites jambes toutes d'une venue" (DA, p. 305). knowledge through sensory experience with three-dimensional objects. Significantly, he ends the Discours admirables with a transcript of the label text for the small "teaching exhibit" he established near his workshop in Paris, which he had insisted his audience visit after each of his Paris lectures. 115 Unlike the famous wunderkammern and cabinets de curiosités established during the Renaissance largely to celebrate the strange and multifarious wonders of nature, Palissy's museum had a foundation in a specific theory, a narrative about generation. 116 Experience as a museum visitor would serve as an education in specific natural processes. Understanding objects-either collected materials or produced rustic-ware-developed the knowledge of nature in a Baconian sense. 117 Thus did Palissy advise his readers:
I have set up a cabinet in which I have placed many admirable and monstrous things which I have drawn from the bowels of the earth, and which give reli- It was not unusual for a Renaissance collection to include fossil objects; many contained "petrifactions," from sharks' teeth to gallstones. 119 But Palissy's was one of the first documented collections of fossils specifically. 120 (Fossil objects were generally mixed in with a huge host of other items until well into the eighteenth century, when concerns about fossil formation came to a head.) 121 Further, his description of a teaching museum predates, presages, and may even have directly influenced Francis Bacon's similar depiction of the galleries of Solomon's House in New Atlantis (1626); 122 in fact, Bacon seems to have visited Palissy's workshop in Paris, and probably attended several of his lectures. 123 Palissy's teaching exhibit consisted not only of found objects but also of made objects. To highlight the processual component of the natural formations, he placed by their side products of his own bodily and mental exertions. Next to petrified rocks, he seems to have placed pieces of his own pottery. Palissy himself alludes to such purposeful comparison of nature and artifact placing found basalt rock and broken ceramic shards side by side. For example, guiding visitors past a cracked vase of his own making, he explains its breakage in the kiln in terms of geological formation (and deformation) in nature: "I have put this rock before your eyes to make you understand that all that I have said about earthquakes is true."
124
And then, by way of explanation of the neighboring shelf, "Just as I have told you that metals are unseen in waters, so they are in the ground, before their congelation: and for these reasons, I have put before your eyes this large piece of pottery which was made in the form of a large vase. Alas, when it was touched by fire it liquified and collapsed and entirely lost its form." Thus does he continue in the treatise that, if and when any listener or reader is doubtful, "I shall make him a model whereby he will be able to understand easily." 125 The "Copy of the Labels" provides an "exhibit guide" to Palissy's museum. These labels are, in his words, "placed below the wonderful things that the author of this book has prepared and put in order in his gallery, in order to prove all the things contained in this book."
126 The text is full of encouraging words, prompts to experience the exhibit to its fullest potential. Palissy peppers this essay with imperatives: he impels individuals to see! touch! listen! and smell! He implores: "look . . . look . . . look at the slates! . . . Don't you see?" 127 And then: "I have put this rock before your eyes."
128
Each time, it is important that viewers recognize not only the object in front of them, but also the geological or artisanal processes that its current existence presupposes. Thus, in the same section, he implores:
Consider this great number of shellfish I have put before your eyes, which are now all reduced to stone . . . and look at all these kinds of fishes I have put before your eyes. . . . They were once alive.
129
Natural purposes are thereby divulged: "You see clearly that all these forms of shells, that have now been reduced to rocks, were formerly living fishes."
130
In essence, Palissy promotes direct experience by readers, listeners, and visitors of the configuration of the material world presented in the exhibit. He characterizes the displayed objects specifically as marvelous things that are witness and proof of my writings, arranged in order on shelves, with labels below them: in order that one may learn by himself, by teaching himself. 131 The objects in the museum-both natural and artifactual-would, in their very materiality, prove the validity of his words. Here experience is exalted over book-learning. However, according to Palissy, it is not enough simply to look passively at the objects, they must be experienced through as many senses as possible. As he concludes:
in proving my written reasons, I satisfy sight, hearing, and touch, and for this reason defamers will have no power over me; as you will see when you come to see me in my little academy. 132 Ultimately, then, Palissy cast, wrote, and spoke his mind on matters of craft, nature, and knowledge. His ceramic wares, as well as his exhibit scenarios, exemplify a model for learning through sensingas well as knowing through making-in three dimensions. Other sixteenth-century naturalists interested in the generation of living and fossil forms represented specimens with two-dimensional images. 133 But Palissy went farther-deeper into the earth itself-to materialize his ideas about the lives of both the earth and its living inhabitants.
production, scholars are now only beginning to closely interrogate relationships among a cluster of linked practices-the process of making, the act of knowing, and the sensual experience of the crafted object itself-as they played out for specific craft-philosophers. Here Palissy is a case in point. These hands-on relationships, critical to the infrastructure of any artisanally based knowledge system, are revealed through astute attention to questions such as How does the crafted object reflect, on the one hand, the maker's intentions and intellectual preconceptions, and, on the other hand, the sensual (visual, tactile, aural, and olfactory) experience of creation? And how, in turn, does the specific process of manufacture relate to the attainment of experiential knowledge by both the artifact's maker and its consumer? Exploring such questions will provide the basis for an increasingly well-rounded-both literally and figuratively multidimensional-model of the maker's revolution in Renaissance knowledge-production.
In the case of Bernard Palissy, eminent producer of rustic pots and contentious words, it is exactly the aforementioned relationships that matter. In the workshop, the gallery, or the chateau, Palissy's productions embodied-and continue to embody-a continuum of nature and artifact, of mental reflection and physical exertion. Human endurance and craftsmanship triggered simultaneous artifactual and epistemological generation. Palissy's working method-the artisan's experience of production via the discovery of techniques, the casting of specimens as well as the firing and glazing of moldsinfused the plates. Once produced through the union of human and natural production, the encrusted sculptures could remain indefinitely available for consumption through visual and tactile experience.
Simultaneously objects of decorative art, models of geological theory, and products of both artisanal and intellectual labor, Palissy's basins articulated a new artisanal philosophy of knowledge. 139 His rustic ceramics should be seen as novel, and enduring, articulations of early modern natural philosophy and geological theory. This specifically sculptural form of experience-as well as the embodied nature of early modern material culture more generally-is ripe for further investigation. The proof is in the pottery.
